The use of an uncertainty factor (UF) to account for interspecies variation in risk assessment procedures for noncarcinogens is well known and implemented by regulatory agencies at the federal and state levels. The approach that has been widely adopted is to assume that humans may be 10- fold more sensitive than the animal model. This factor of 10 has become routinely adopted in essentially all risk assessment procedures involving animal model data for extrapolation.
Despite the long-standing use of the interspecies UF of 10, only limited biological and/or toxicological justification for the interspecies UF has ever been put forth by any regulatory agency (1) 10 for the species within genus to a high of 65 for the orders within class. The genera-within-family and families-within-order groupings are more difficult to determine. Based on the phylogenetic relatedness concept, these two groups are estimated to be intermediary between the boundary values (i.e., species within genus, orders within class), approximating 25 and 50.
The proposed methodology approach takes into account two critical components in any interspecies UF estimation process: the need to address the universe of species (as is done via the use of logistic regression) and the need to incorporate the new chemicals (as is accomplished via the use of the PT approach). These findings and interpretations are based directly on data derived from Figure Z Interspecies comparisons based on phylogenetic relatedness. S1 represents a species for which data are available. S, and S2 represent a species-within-genus comparison; S1 and S3 represent a generawithin-family comparison; S1 and S5 represent a families-within-order comparison; and S1 and S9 represent an orders-within-class comparison. 
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transformation: UF =10 S[1 + (1 + (1/n))1t2. In applied terms: If the toxicity of a given compound for A is known, the value for B is in the range of N/UF< B< A * UF with a probability of 95%.
acute toxicology experiments in fish. It assumes that the concept of phylogenetic relatedness in relationship to toxicity that is seen within fish species would apply to mammals and that the magnitude of the phylogenetic differences observed among fish species would be quantitatively comparable to mammalian toxicology. The proposed methodology offers a number of important strengths in providing a foundation for the interspecies UF derivation: 1) it represents an extensive database obtained via a standardized testing protocol with respect to a critical integrative endpoint (i.e., LC50); 2) it has the capability to incorporate phylogenetic relatedness to the predictive endpoint, which represents a significant advance and is entirely consistent with the biologically persuasive evolutionary paradigm of modern molecular biology relating genetic factors to susceptibility and/or resistance to chemical insults; 3) the database considers a large number of species representing different sizes, various biological adaptations, and variation in susceptibilities; 4) the database is composed of assessments of more than 400 different chemical agents representing several dozen chemical classes (e.g., pesticides, metals, PAHs, etc.). The database has the capacity to provide strong generalizations to account for both inherent species variation and large numbers of chemical agents; 5) the database permits the application of statistical evaluation to describe the distribution of responses with respect to both PIs for specific chemical responses and species variation in responses.
An area of potential concern with the present proposal is that the database is drawn entirely from aquatic models and is being generalized to mammalian phylogeny. The issue is not whether fish are effective qualitative/quantitative predictors of mammalian/human responses. Rather, the issue is whether the variation in response among species at the various levels of phylogenetic relatedness for the aquatic models is predictive of the mammalian phylogenetic variability that would be seen among mammalian models and humans for the same chemical contaminants. On a conceptual level, the trend in increased variability in susceptibility as seen in fish as the phylogenetic relatedness decreases would be expected to occur with mammalian systems. How quantitatively similar the weighted mean 95% PIs of the fish comparisons would be for the various phylogenetic relatedness comparisons in mammals is unknown. However, the use of biological systematics to provide a common measure of evolutionary/biological relatedness among the various animal classifications (e.g., fish and mammals) is a valuable and powerful tool that has rarely been applied to the field of toxicology/risk assessment. For example, the basic unit of comparison, the species, is similarly defined in fish as well as mammals. Although less precise than the species concept, the same conceptual definitions proceeds to broader categories (genus to class) across the animal kingdom. Thus, the trend of interspecies variability observed in various phylogenetic related categories in fish would be expected to be qualitatively similar in mammals as well.
Another area of possible concern is that the database uses acute rather than chronic toxic responses. This does not appear to be a serious concern because acute responses have been shown to be effective predictors of chronic effects of both a carcinogenic (5) and noncarcinogenic nature (3, 4, 6, 7) . In fact, the chronic no-observed adverse effect level in mammalian models and the chronic maximum acceptable toxicant concentration in fish have been similarly estimated by dividing the acutely lethal dose (LD50/LC50) by approximately 50-75 (4, 6, 7, 8) . These data show a high degree of fundamental concordance between fish and mammalian responses with respect to the capacity of acute doses to estimate chronic responses.
There is a need to define the biological and statistical meaning of the interspecies Environmental Health Perspectives rPfiftl;-4y: 098oilA UF. The 95% UF as described here represents the upper 95% of the distribution of binary interspecies comparison 95% PI values. This is interpreted as 95% of experiments in which a chemical is tested would respond within the given PI (i.e., 95% PI). This also is interpreted to mean that 95% of every 100 unknown chemicals tested would display a response within the calculated PI. The 95% PI can, therefore, be used as a measure of interspecies variation. We then estimate the upper 95% of these "individual measures of interspecies variation" (i.e., the distribution of the 95% PI). This is then collectively interpreted as the following: 95% of chemicals would not exceed a given PI in 95% of species tested. The risk assessor has the flexibility to change the size of the PI as well as that portion of the logistic distribution deemed suitable for UF selection. For example, if the 99th percentile of the population of 95% PI were selected for the UF, then the range of phylogenetic UFs would be increased from the 10-to 65-fold range to the 16-to 87-fold range ( Table 2 ). The final selection of which range of UF values to select would be based on value judgments. The field of mammalian toxicology in which mice, rats, gerbils, guinea pigs, cats, and dogs are used as models to estimate human responses represents orders-withclass comparisons. Using the scheme outlined above suggests that the UF for such comparisons could range from 65 to 87 (possibly rounded to 50-100) rather than the 10-fold value currently used, depending on which quantitative estimate for UF derivation were selected. 
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